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Introduction 
It had been found in the shutdown of 1999 that it would be necessary to replace the unity 
gain phase pick-up pre-amplifiers, due to the op-amp used being obsolete. A previous 
development had produced a circuit based around an AD811 op-amp, which could be 
configured for unity and times 10 gain settings, both of which are used with the phase 
pick-ups in the PSB. Unfortunately, the original drawings and p.c.b. layouts had been lost 
from the PS drawing office database, so a “new copy” was necessary. This new circuit 
has the designation: PS/RF-LL 2176. 
 
This copy included a relay that could switch between the two gain configurations, but this 
option had never been utilized, so the change to times 10 operation is hard wired when 
required. This means that the same circuit may be used for all phase pick-ups, and it is 
simply the change in the feedback loop that differentiates between the 2 operations. 
 
Test Set-up and Results 
The phase pick-ups are designed so that there is minimal distance from the pick-up to the 
pre-amplifier, and the original design report showed the input of the amplifier to be 
critical in avoiding resonance’s. Attached in parallel to the input pin of the pre-amplifier 
box, is a capacitor (4.7pF) that was chosen to damp the resonance that occurred between 
85 and 110 MHz. If the capacitance of the pick-up (140pF) is not included in the test set-
up, the amplifiers can be seen to excite a resonance within this range. The Lemo 
connector used to connect the test input into the amplifier box was also used to house a 
150pF in parallel to ground, simulating the phase pick-up capacitance. 
 
The length of the cable feeding the input to the amplifier box should be kept to a 
minimum length so as to mimic the short input connection the amplifier has once 
installed in the machine. A cable length of 2ns added little to the response curve of the 
test set-up, and so is recommended after the splitter in the test. 
 
Modification of AD811 design for unity gain operation 
The AD811 design originated with simple diode input protection, due to the original 
specification having a maximum input of 1.2Vpp for a gain of 10. When changed to unity 
gain operation, the maximum input specified was 14.8Vpp, so the amplifier should be 
capable of input up to 16Vpp. The circuit was therefore modified by short circuiting one 
of the diodes in each polarity, and connecting to the positive or negative 15V supply. 
 
These modifications can be seen when comparing the circuit diagram in Fig. 2a for the 
unity gain case, with that shown in Fig. 2b demonstrating the amplifier configuration for 
a gain of 10. 
 
List of attached figures and description 
Figure 1 shows the bench test set-up that was used for all tests with both gain settings. 
Figure 2a is the circuit diagram for the unity gain amplifier, but it should be noted that the 
relay, RL1, has been omitted on the actual circuit. The open circuit created without the 
relay excludes R2 from the circuit, leaving R1 as the feedback resistor. 
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 The input protection diodes have been modified so that there is a single IN4448 
connected to both the positive and negative supply rails. 
 
Figure 2b is the circuit diagram for the original times 10 design, although the relay RL1 
has once more been omitted on the actual circuit. When no relay is present, short 
circuiting pins 1,7,8 & 14 of the socket for RL1 will connect R2 for the times 10 gain 
setting. 
This circuit demonstrates the original input diode protection. 
 
Fig.1 Bench test set-up. 
 
 
Figure 3 demonstrates the response of the previous version of the unity gain pre-amp that 
was based around an LH0033 op-amp, which is now obsolete. These can be thought of as 
the reference traces for the 0 and 180 degrees outputs, which should be equaled if not 
bettered.  
 
Figure 4 is the comparison of the response of the LH0033 zero degree output against that 
of the AD811 design.Figure 5 provides a reference plot for both the outputs of the unity 
gain AD811 based design, with the dotted trace representing the 180 degree output. 
Figure 6 can be considered as the reference plot for the times 10 gain AD811 design, 
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Hardware Tally for February 2001 
The 2 unity gain systems can be found in sections 14L4 and 5L1 of the PSB, with the 
times 10 system housed in section 8L1. 
 
Section 5L1: These 4 unity gain amplifiers are the original LH0033 design, used as the 
reference. 
 
Section 14L4: These 4 unity gain amplifiers are the “new” AD811 design. 
 





The LH0033 has around 8 working p.c.b.s, not mounted in the screening box, which can 
be found in the RF lab in building 10.  
 
The AD811 unity gain amplifier has one reserve unit that is mounted in a screening box, 
and can be found the spare hardware cupboard in the BOR. 
 
The AD811 gain of 10 design has 4 spare units mounted in screening boxes, which can 
be found in the spare hardware cupboard in the BOR. 
 




If the installed hardware performs as expected in 2001, the obsolete LH0033 version of 
the unity gain pre-amplifiers will be replaced during the next shutdown by the AD811 
version. Once this stage has been reached, it will be desirable to have a stock of 4 spare 
units for each of the 2 gain settings. 
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Figure 2a
  6 
 
Figure 2b
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Figure 6: Reference plot for AD811 in the G=10 configuration, with both 0 and 180 degree outputs shown. 
